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(§4) A frame assembly for automotive vehicles. 

(57) An aluminium space frame for an automotive 
vehicle is constructed in a fashion which 
slide-and-channel structure is coextruded with 
adjacent longitudinal and transverse structural 
members (14,16,24.26) to the frame to facilitate 
their rigid interconnection without the use of 
extraneous fasteners. 
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The present invention relates generally to frame 
structures for automotive vehicles. 

It is known to construct frames defining the gen- 
eral shape of an automobile and for supporting its 
various load-bearing functional components from 
metal components fabricated in a variety of manners. 
In the interest of enhancing the fuel economy of auto- 
motive vehicles, great attention has been given to fab- 
ricating vehicular components from lightweight 
materials. Consistent with this goal, automobiles have 
been fabricated which use lightweight outer decora- 
tive panels fabricated from plastics which are fixedly 
secured to a structural inner frame or "space frame". 

It is known to fabricate such frames from a num- 
ber of tubular members that are joined by fixed con- 
nectors to define the general shape of the vehicle. 
While this approach provides a distinct advantage in 
weight and in the tooling cost of manufacturing over 
the conventional fabrication of unibody construction 
through massive stampings, it suffers from the disad- 
vantage that the connectors utilised for joining the 
tubular components together tend to be massive and 
expensive to fabricate and assemble. 

Responsive to this deficiency in the know indust- 
rial practice, it is an object of the present invention to 
provide a space frame assembly for an automotive ve- 
hicle that consists of a plurality of extruded members 
configured to facilitate their direct interlocking for fixed 
securement. 

According to the invention there is provided a 
frame assembly for an automotive vehicle comprising, 
a plurality of longitudinally extending structural mem- 
ber, a plurality of transversely extending structural 
members and connector means disposed on adjacent 
portions of certain of said longitudinal structural mem- 
bers and said transverse structural members to permit 
slidable engagement therebetween and to fixedly 
secure said longitudinal structural members to said 
transverse structural members. 

The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which : 

Figure 1 is a perspective view of a space frame 
according to the present invention. 

Figure 2 is an exploded view of a portion of a front 
corner of the frame of Figure 1. 

Figure 3 is a vertical cross-sectional view of the 
corner configuration of Figure 2. 

Figure 4 is a perspective view of the interlocking 
slide and channel connection of Figures 1-3. 

Figure 5 is a perspective view of an alternate slide 
and channel configuration, and 

Figure 6 is a perspective view of an alternative 
front comer construction similar to Figure 2. 

Turning now to the drawings and in particular to 
Figure 1 thereof, a space frame 10 according to the 
present invention is illustrated as comprising longitu- 
dinally extending side rails 14,16, a front structural 
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subassembly 18, a rear structural subassembly 20, a 
laterally extending central cross member 22 intercon- 
necting the rails 14, 16 and front and rear torque 
boxes 24, 26 respectively, for mounting the front and 

5 rear structural subassemblies 18, 20 respectively. 

In the embodiment of Figure 1, an engine sub- 
frame subassembly 28 is illustrated as being fixedly 
secured to the front structural subassembly 18 as 
through hangers 30. It is to be understood, however, 

10 while the front structural subassembly 1 8 is illustrated 
is well adapted to carry an automobile engine and its 
associated componentry, the engine subframe 28 
itself does not form a necessary part of the space 
frame 10. 

15 According to the invention, the side rails 14, 16 

and are secured to the central cross member 22 and 
to the torque boxes 24, 26 which are in turn secured 
to the front structural subassembly 18 and the rear 
structural subassembly 20, respectively, by sliding 

20 engagement effected between adjacent portions of 
the components without the use of any extraneous 
connectors, owing to the integrally formed interlock- 
ing surfaces shown in Figures 2 through 6. While the 
interlocking configuration shown are best adapted for 

25 manufacturing through extruding aluminium sections 
of multicellular configuration, equivalent cast or 
wrought sliding structure could provide functional 
equivalents. After sliding the associated components 
to the position shown in Figure 1, final securement is 

30 preferably effected through application of an adhesive 
between adjacent portions of the mating parts. A two- 
part thermo setting epoxy has been successfully used 
to effect such a bond. 

The front structural subassembly 18 is illustrated 

35 as comprising a pair of spaced rail members 32 which 
are formed as multicelled extrusions from aluminium. 
A plurality of apertures such as indicated at 34, 36, 38 
may be machined through the rail 32 to provide com- 
ponent weight minimisation and to provide clearance 

40 for adjacent functional components, such as steering 
components and drive line half shafts. An upper sus- 
pension arm cross member 40 is illustrated as span- 
ning the front rails 32 to which it may be welded or 
adhesively secured. A steering column support mem- 

45 ber 42 may also be positioned to span the front rails 
32. A rear portion 44 of each front rail 32 extends rear- 
wardly to perpendicularly abut and to be fixedly sec- 
ured to the centre cross member 22. 

As may best be seen in Figures 2 and 3, an inter- 

so locking connection is effected between the front rail 
32 and the side rail 14 through the torque box 24. It 
will of course be appreciated that another from rail-to- 
rocker connection is effected by a torque box arrayed 
symmetrically on the other side of the space frame 1 0. 

55 Turning now to Figures 2 and 3, the side rail 14 

is illustrated as comprising a generally rectangular 
extruded member having a longitudinally extending 
channel pocket 46 adjacent its bottom and a longitu- 
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dinally extending channel pocket 46 adjacent its bot- 
tom and a longitudinally extending channel 48 adja- 
cent its top. 

The channel pocket 46 and the channel 48 are 
configured to sliding receive complementary portions 5 
of the torque box 24 which is preferably fabricated as 
a two-piece assembly* as may best be seen in Figure 
2. Both pieces are multicellular extruded structures. 
The lower member 49 includes end slide cells 50, 
which engage the slide pocket 46 in sliding relation- 10 
ship, and the larger upper member 52 is illustrated as 
including on one side a slide tab 54 for slidingly 
engaging the channel 48, and on the other side, a 
channel 56. The rail unit 32 is likewise an extruded 
multicellular structure and includes a lower slide 15 
pocket 58 providing essentially a mirror image to the 
pocket 46 of rocker 14 for slidingly engaging the slide 
cell 50 of the lower torque box member 49. An upper 
slide projection 60 is positioned for sliding engage- 
ment with the upper channel 56 of upper torque box 20 
member 52. 

The increased cross-section of the upper torque 
box member 52 may be chosen to appropriately han- 
dle twisting loads of an automotive vehicle in use, but 
with the two-piece torque box construction, that upper 25 
section need not be longitudinally extended, while the 
lower member 49, or at least its slide cells 50, may be 
extended longitudinally to whatever length is deemed 
appropriate to effect the appropriate bonding inter- 
connection between the components without incur- 30 
ring serious weight penalty. 

Turning next to Figure 4 and 5, the slide and chan- 
nel configurations, which may be used to effect the 
type of interlocking relationship between structural 
components provided for in the space frame 1 0 of the 35 
present invention, are illustrated. In the configuration 
of Figure 4, the type of connection shown for the join- 
ing of the rail unit 32 and the lower torque box member 
49 is illustrated. The channel pocket 58 of the side rail 
32 is of general rectangular configuration and 40 
includes upper and lower ledges 62, 64 respectively, 
which are received in upper and lower grooves 66, 68 
respectively, formed at the inter terminus of the slide 
cell 50. Sliding movement of the member 49 with res- 
pect to the rail member 32 is constrained to the axial 45 
direction defined by the longitudinally extending chan- 
nel pocket 58. 

The Figure 5 configuration shows an internal 
embodiment in which a vertical member 532 is joined 
to horizontal member 549 through the provision of 50 
upper and lower channels 69, 70, respectively, being 
formed on an end of the horizontal member 549 and 
outwardly projecting upper and lower tabs 72, 74 
being formed on a facing portion of the vertical mem- 
ber 532. 55 

The alternative front comer configuration shown 
in perspective in Figure 6 illustrates an alternative sli- 
de-and-channel connection for joining a longitudinally 


extending side rail 614 to a longitudinally extending 
multicellular extruded front rail 632 through a front tor- 
que box 624. In this configuration, an upward facing 
groove 76 and a downward facing groove 78 are for- 
med on the side rail 614 for receiving a slide 80 of an 
upper torque box member 652 and an upward facing 
slide of lower torque box member 649. Similar slide- 
and-channel connections are effected on the inboard 
side between the torque box components and the rear 
portion 84 of the side rail 632. While the geometrical 
configuration of the slide-and-channe! interlocking 
relationship of the Figure 6 embodiment is different 
from that of the previously disclosed embodiments, 
the associated structural components nevertheless 
slide together to an appropriate position, thus being 
self-fixturing to maintain the position in which final 
securement is effected through adhesive or other 
means. 


Claims 

1 . A frame assembly for an automotive vehicle com- 
prising, a plurality of longitudinally extending 
structural member (14,16), a plurality of trans- 
versely extending structural members (24,26), 
and connector means (46,48,50,54) disposed on 
adjacent portions of certain of said longitudinal 
structural members (14,16) and said transverse 
structural members (24,26) to permit slidable 
engagement therebetween and to fixedly secure 
said longitudinal structural members to said 
transverse structural members. 

2. A frame assembly as claimed in claim 1 , wherein 
the connector means comprises a slide carried 
with one of the structural members and an axially 
extending channel carried with the other struc- 
tural member, the slide engaging the channel for 
axial movement therein. 

3. A frame assembly as claimed in claim 1 , wherein 
the connector means comprises a slide carried 
with one of the structural members and an axially 
extending channel carried with the other struc- 
tural member, the slide engaging the channel in 
a fashion permitting only axial movement there- 
between. 

4. A frame assembly as claimed in claim 1 , wherein 
the structural members are rectangular extruded 
structural members. 

5. A frame assembly as claimed in claim 4, wherein 
the connector means comprises a slide coext- 
ruded with one of the extruded structural mem- 
bers and a channel coextruded with the other of 
the structural members, the slide engaging the 
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channel for axial sliding movement therein. 

6. A frame assembly as claimed in claim 4 or 5, whe- 
rein the extruded structural members each com- 
prise a plurality of elongate cells of generally 5 
rectangular cross-section. 

7. A frame assembly as claimed in any one of the 
preceding claims, wherein the structural mem- 
bers are formed from aluminium. 10 

8. A frame assembly as claimed in ciaim 2, 3 or 5, 
wherein the channel and the slide are formed of 
substantially rectangular complementary cross- 
section. 15 

9. A frame assembly as claimed in any one of the 
preceding claims, wherein the connector means 
includes an adhesive disposed between the 
structural member adjacent portions. 20 
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© A frame assembly for automotive vehicles. 

© An aluminium space frame for an automotive 
vehicle is constructed in a fashion which 
slide-and-channel structure is coextruded with 
adjacent longitudinal and transverse structural 
members (14,16,24,26) to the frame to facilitate 
their rigid interconnection without the use of 
extraneous fasteners. 
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